Decreased motility of the lower esophageal sphincter in a rat model of gastroesophageal reflux disease may be mediated by reductions of serotonin and acetylcholine signaling.
To elucidate the altered function of the lower esophageal sphincter (LES) in gastroesophageal reflux disease (GERD), we evaluated the motility proximal to LES using force transducers, contraction and relaxation responses to neurotransmitters in LES strips, and gene expression of neurotransmitter receptors in GERD rats. Force transducers were applied to the proximal LES, and contraction of the LES was monitored during free moving. In addition, LES was isolated from sham-operated and GERD rats to investigate the LES function in an organ bath, and to determine gene expression. The in vivo motility proximal to LES (% motility index) in conscious rats was decreased by atropine treatment and increased by cisapride (5-HT(4) receptor agonist) treatment. Acetylcholine- and serotonin (5-HT)-induced LES contraction and sodium nitroprusside-induced relaxation in LES strips of GERD rats markedly decreased compared to sham-operated rats. The mRNA expressions of 5-HT(4) and muscarinic acetylcholine 3 receptors were significantly reduced in esophageal LES strips of GERD rats compared with sham-operated rats. Intraperitoneal administration of cisapride improves the erosive damage in the esophagus in GERD rats. It is suggested that the reduction of 5-HT-induced contraction in LES strips in GERD rats may be partly due to the decrease in 5-HT(4)-receptor activation. The reduction of LES function may be due to the decrease in neurotransmitters signal transduction, leading to the deterioration of histopathological damage in GERD.